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BJ1HRHHE MEPMHTHfl PARAMERMIS TABANIVORA 
HA JlHnHAHblfl CTATyC J1HHHHOK CJIEIlHEfi POAA HYBOMITRA 

C. A- rypbnHOBa, B. B. CopOKHHa, B. C. CaaopoB 


MeTOAOM TOHKOCAOHHOH H ra30->KHAK0CTH0H XpOMaTOrpa(|)HH HCCAeA0B3H CpaBHHTeJIbHblH AHFIHA' 
HblH COCTaB AHHHHOK CAeilHeH, 3apa>KeHHbIX MepMHTHAaMH H He 3apa>KeHHbIX. y ahmhhok CAenHen, 
3apa>KeHHbIX MepMHTHAaMH, npOHCXOAHAO 3HaHHTeAbHOe CHH>KeHHe COAep>KaHHH AHnHAOB B TeAe 
npeHMyiuecTBeHHO 3a cneT 3anacHbix ahhhaob — TpHauHATAHuepHHOB h b MeHbmefi CTeneHH 3a cneT 
CTpyKTypHbIX AHnHAOB — (j)OC(j)OA HnHAOB. BbIHBAeHbl H3MeHeHHH B COOTHOUieHHH OTAeAbHbIX (f)0C(f)0- 
AHnHAHblX (f)paKUHH. Y 3apa>KeHHbIX AHHHHOK CAenHeft 6bIAO CHH>KeHO COAep>KaHHe (j)OC(j)OTHAHAXOAHHa 
H nOBbimeHa KOHUeHTpaUHH AH30(J)0C(|)aTHAHAX0AHHa. HMeKDTCH pa3AHMHH H B >KHpHOKHCAOTHOM 
cocTaBe. Y 3apa>KeHHbix oco6eft CHH>KaeTCH OTHOCHTeAbHoe coAep>KaHHe He3aMeHHMbix >KHpHbix 
KHCAOT (apaXHAOHOBOH, AHHOACBOH H AHHOAeHOBOH) H yBCA HHHBaeTCH KOAHMeCTBO HaCbimeHHbIX >KHp- 
HblX KHCAOT (naAbMHTHHOBOH, OACHHOBOH, CTeapHHOBOH) . 

Ba>KHbiM HanpaBJieHHeM b H3yMeHHH (J)opMHpOBaHHH napa3HTO-xo3HHHHbix 
B3aHMOOTHOUieHHH HBAHeTCH HCCAeAOBaHHe BAHHHHH napa3HTa Ha o6MeH BemeCTB 
xo3HHHa. B ochobhom H3yneHbi (J)H3HOjiorHHecKHe npoueccbi, jie>KamHe b ocHOBe 
B3aHMOOTHOUieHHH Me>KAy HaceKOMbIMH H napa3HTHpyK)mHMH y HHX MepMHTHAaMH. 
B nacTHOCTH, y MorneK, HHBa3HpOBaHHbix MepMHTHAaMH, HapymaeTCH MeTaMopcj303, 
pa3BHBaeTCH cTepHjibHOCTb hah HHTepceKcyajibHocTb h BHAOH3MeHHK)TCH noBeAeH- 
qecKHe peaKUHH (Molloy, 1981), BbiHBjieHbi H3MeHeHHH bo BHeuiHeM o6jiHKe nojiOBO- 
3pejibix xhpohomha (b (})opMe h pa3Mepax rojiOBbi h KpbiJibeB) (Titmus, Badcock, 
1981). B OCHOBe 3THX H3MeHeHHH, nO-BHAHMOMy, Jie>KaT CABHTH 6HOXHMHMeCKHX 
npoueccoB KaK otbcthoh peaKUHH opraHH3Ma. B to >Ke BpeMH cjieAyeT OTMeTHTb, 
MTO (J)aKTHHeCKH OTCyTCTByiOT AaHHbie, TOBOpHLUHe O BAHHHHH HHBa3HH Ha 6HOXHMH- 

qecKHe noKa3aTejin HaceKOMbix (Gordon e. a., 1979; Gordon, 1981). 

YHHTblBaH 3TO, uejlbio HaLUHX HCCJieAOBaHHH 6bIJIO H3yneHHe BAHHHHH MepMHTHA 
Paramermis tabanivora Ha jihohahwh cocTaB ahmhhok CAenHen poAa Hybomitra. 

MATEPHAJ1 H METOAbl HCCJIEAOBAHHH 

MaTepnaA 6ma co6paH Ha TeppHTOpHH KapeAHH (Kohaoho>kckhh p-H, 
noc. KoHqe3epo). 3apa>KeHHbix h He3apa>KeHHbix ahmhhok CAenHen MHoroKpaTHO 
npoMbmaAH b AHCTHAAnpoBaHHOH BOAe, npocyuiHBaAH Ha (J)ha bTpoBaAbHOH 6yMare, 
H3MeAbMaAH HO>KHHUaMH H (})HKCHpOBaAH B KOA6aX CO IHAH(f)aMH CMeCbK) XAOpO- 
(})opMa c MeTaHOAOM (2 : 1). Ido Ka>KAOMy BapnaHTy 6biAO codpaHO no 5 npo6. 
Ka>KAan npo6a ajih aHaAH3a cocTOHAa H3 8 — 10 3K3. ahmhhok CAenHefl. Anajim 
Ka>KAOH npo6bi npOBOAHAH b Tpex noBTopHOCTHx. H3 noAyMeHHbix npo6 Ann haw 
H3BAeKaAH no MeTOAy OoAna (Folch e. a., 1957). 06luhh AHnHAHbin 3KCTpaKT 
aHaAH3HpOBaAH C nOMOLUbK) OAHOMepHOH XpOMaTOrpa(})HH Ha CHAHKareAe. Ooc(j30- 
AHnHAbl, TpHaUHATAHUepHHbl H 3(j3HpbI XOAeCTepHHa OnpeACAHAH THApOKCaMaTHblM 
MeTOAOM, XOAeCTepHH no MeTOAy HAbKe, MOAH(})HUHpOBaHHOMy npHMeHHTeAbHO 
k tohkocaohhoh xpoM aTorpac})HH. KoAHMecTBeHHyio oueHKy (f)oc(f)OAHnHAHbix rpynn 
onpeAeAHAH no (})OC(j3opy, ncnoAb3yn b KanecTBe BoecTaHOBHTeAH acKop6nHOByio 
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KHCJiOTy (Rouser e. a., 1966). J\j. ih onpeAeAeHHH >KHpHbix khcaot jinnH^bi MeTH- 
jinpoBajiH MeTaHOJiOM c xjiopncTbiM aueTHjiOM (UbiraHOB, 1971). MeTHjiOBbie 
3(f)Hpbi ^npHbix khcaot 3KCTparnpoBaAH reKcaHOM h pa3AeAHAH Ha xpoMaTorpacf)e 
npn 170° b KOJiOHKax ajihhoio 2.4 m h BHyTpeHHHM AHaMeTpoM 3 mm Ha noAnpHOH 
4>a3e (15%-hhh AH3THjieHrjiHK0jibcyKUHHaT Ha xpoMOcopfie III-AIII). Hachthc^h- 
KaUHIO >KHpHbIX KHCAOT npOBOAHAH nO BpeMeHH yAep>KHBaHHH MeTHHKOB, a TaKMe 
CpaBHeHHeM C 06 CTBeHHbIX AaHHbIX C AHTepaTypHbIMH. 

PE3yjIbTATbl H MX OBCy>KAEHHE 

Pe3yAbTaTbi hcca eAOBaHHH noKa3ajiH, hto Ha paHHHx CTaAHnx napa3HTHpoBa- 
HHH MepMHTHAbI B03AEHCTBHe ee Ha X03HHHa He3HaHHTe«JI bHO H npOHBAHCTCH 
AHHIb B MeA^ieHHOM HaKOnJieHHH pe3epBHbIX BeLUeCTB H yAJIHHeHHH CpOKOB pa3- 
bhthh HHBa3HpoBaHHbix HaceKOMbix no cpaBHeHHio co 3AopOBbiMH. 3aMeneHO, HTO 
y ahhhhok cjienHen b 3to BpeMH ycHjiHBaeTCH arpeccHBHOCTb, yBeAHMHBaeTcn 
HHTeHCHBHOCTb nHT bhhh. HeromeHne X03HHH3 h anHHaeTcn npw nepexoAe AHMHHOK 
MepMHTHA b napa3HTapHyio ctbahio. Bee TeAa 3apa>KeHHbix ahhhhok naAaeT h co- 
CTaBAneT 172.3 Mr, He3apa>xeHHbix — 228.4 Mr. AHajiorHMHoe HBAeHne 6 hao 
o6Hapy>KeHO y 6o>KbHx kopobok npn HHBa3HH hx MepMHTHAaMH Coccinellimermis 
(Rhamhalinghan, 1986). 

HHBa3HH CAenHen MepMHTHAaMH conpoBOH<AaeTCH 3HaqHTeAbHbiM yMeHbme- 
HneM C0AepH<aHHH AnnHAOB b hx TeAe (b 1.5 pa3a). CHH>KeHHe ypoBHH ofimnx 
AnnHAOB b 3apan<eHHbix AHMHHKax CAenHen nponcxoAHAO npeHMymecTBeHHO 3a cneT 
yMeHbmeHHH 3anacHbix ahhhaob— TpnauHATAnuepHHOB. Tan, KOAHqecTBO Tpn- 
auHATAHuepHHOB y He3apan<eHHbix oco6en paBHHjiocb 13.5, a y 3apa>KeHHbix— 
8.1 % Ha cyxoH Bee (Tafiji. 1). Cjiejxyer OTMeTHTb, mto MepMHTHAbI, HcnoAb3yn 
pe3epBbi xo3HHHa jxj\n CBoero pocTa h pa3BHTHH, HaKanjiHBaiOT 6oAbinoe koah- 
qecTBO TpnauHArAHuepHHOB (21.6 %), KOTopbie hm HeofixoAHMbi jxjik o6pa30BaHHH 
hhu, cnepMHeB h pa3BHTHH noAOBbix opraHOB (rypbHHOBa h AP-, 1989). BeponTHO, 
MepMHTHAbI HCnOAb3yiOT TOTOBbie npOAyKTbl OfiMeHa X03HHHa, MTO XapaKTepHO 
Aah napa3HTHqecKHx opraHH3MOB. 

HHBa3HH MepMHTHAaMH BbI3bIBaAa AECTpyKTHBHbie H3MeHeHHH B TeAe AHMHHOK 
CAenHen. 06 stom mo>kho cyAHTb no yMeHbmeHHK) CTpyKTypHbix ahhhaob. 06mee 
KOAHqecTBO (J)OC(|)OAHnHAOB y He3apa>KeHHbix oco6eH cocraBAHAO 7.4, a y 3apa>KeH- 
HblX — 5.6 % (Ta6A. 1). npn 3T0M npOHCXOAHAO H3MeHeHHe COOTHOUieHHH OTAeAb- 
Hbix (j}oc(J)OAHnHAOB, aah KOToporo Han6oAee xapaKTepHbiM hbahctch yBeAHqeHHe 
coAepH<aHHH AH30({)0c4)aTHAHAX0AHHa (b 5 pa3) npn 6oAbuieM yMeHbineHHH coAep- 
n<aHHH 4)occ{)aTHAHAxoAHHa. OTcyTCTBHe noAHoro CTexHOMeTpnqecKoro cooTBeT- 
ctbhh me>Kjxy yBeAHqeHneM coAep>K3 hhh AH30({)0c4)aTHAHAX0AHHa h yMeHbineHHeM 
KOAHqecTBa cfiocc^aTHAHAxoAHHa t aK>Ke qacTO Ha6AK)AaeTCH hbmh y pa3AHMHbix 
opraHH3MOB npn pa3Horo poAa CTpeeeax, b tom qncAe h npn aehctbhh napa3HTOB 
Ha X03HHHa — pbl6 (TypbHHOBa, 1980). IlO-BHAHMOMy, 3T0 CBH3aHO C TeM, MTO 
b 3tom npouecce ynacTByioT HecKOAbKO cjiepMeHTOB: AH30C0MaAbHan (Jiocc^aTHAHA- 
X0AHH3CTepa3a (THna AeUHTHHa3bI A), BbI3bIBaiOmaH THAPOAH3 MeMOpaHHbIX 
(j)OC(J)OAHnHAOB, H AH30(j30C(|)aTHAHA3CTepa3a (AH30AeUHTHHa3a), ocymecTBAHio- 
man THAPOAH3 AH30(})0c4)aTHAHAX0AHHa (mOLUHOTO AeTepreHTa H nOSTOMy CHAb- 
Horo HAa aah opraHH3Ma) Ha CBo6oAHyio >KnpHyio KHCAOTy h 4)occ})aTHAHyio 
KHCAOTy. y 3apan<eHHbix ahmhhok CHH>KaeTCH TaKH<e koahhcctbo ccJ)HHroMHeAHHa. 
CoAepn^aHHe Apyrnx (})Occ})OAHnHAHbix c})paKUHH — (})0C(})aTHAHA3TaH0AaMHHa, 
KapAHOAHnHHa H (})OC(})aTHAHOH KHCAOTbl H3MeHHAOCb H e3HaMHTeAbHO. 

O HapymeHHH AHnHAHoro CTaTyea y 3apa>KeHHbix CAenHen moh<ho cyAHTb 
TaK>Ke no H3MeHeHHK) COOTHOUieHHH >KHpHbIX KHCAOT. Oco6eHHO 60 AbUiaH pa3HHUa 
o6Hapyn<eHa b COOTHOUieHHH n^npHbix khcaot, HMeiomnx aAHMeHTapHoe npo- 
Hcxo^AeHHe. y 3apan<eHHbix oco6eH b AHnHAax KOAHnecTBO apaxHAOHOBOH khcaoth 
(20 : 4n6) yMeHbmaAOCb b 2 pa3a, ahhoacboh (18 : 2) b 1.5 pa 3 a, ahhoachoboh 
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T a 6 ji h u a 1 

CoAep>KaHHe jihhhaob y jihmhhok cjienHen, He 3 apa>KeHHbix h 3 apa>KeHHbix 
MepMHTHAaMH Paramermis tabanivora (b % k cyxon Macce) 

Content of lipids in horse-fly larvae, which are free or infected with 
Paramermis tabanivora , in % to dry mass 



JIhmhhkh cjienHeft 

JlHnHAHbie (JjpaKUHH 

He3apa>KeHHbie 

3apa>KeHHbie (nocjie 
BbIXOAa MepMHTHA) 

06ui,He jiHnH^bi 

23.2-1-2.9 

15.6+1.2 

OoC^IOJIHnHAbl 

7.4+0.1 

5.6+1.2 

TpHauHjirjiHuepHHbi 

13.5-1-3 

8.1 + 1.3 

XojiecTepHH 

1.7 -1-0.3 

1 .2+0.2 

Stjmpbi xojiecTepHHa 

0 .6-1-0.1 

0.7+0 

JlH 30 (|)OC(|)aTHJI > HJIXOJI HH 

0 .1+0.01 

0.5+0.1 

C(j)HHrOMHeJIHH 

1.1 ±0.02 

0.5+0.01 

O OC(}) aTHAHJIXOJIH H 

3.1 -1-0.1 

2.1 +0.3 

00 C(})aTHAHJI 3 TaH 0 JiaMHH 

1.3+0.3 

1 .6+0.4 

Ooc^aTHAHan khcjiot a 

0.4+0.05 

0.5+0.1 

Kap^HOJiHnHH 

0.4+0.2 

0.4+0.1 


(18:3n3) b 2—7 pa3 (Tagji. 2). KaK H3BecTHO, He3aMeHHMbie >KHpHbie KHCJiOTbi 
cjiy>KaT hctomhhkom ajih cHHTe3a uejioro p*ma nojiHHeHacbimeHHbix >KnpHbix 
khcjiot, HMeiomHx 6ojibiiioe (})H3HOJiorHMecKoe 3HaqeHHe (onpeAejinioT ycTOHqn- 
BOCTb H HOpMaJIbHOe 4>yHKUHOHHpOBaHHe CTpyKTypHbIX JIHnHAOB KJieTOHHblX 
MeMfipaH). BepoHTHO, c sthm CBH3aHO yMeHbmeHHe y 3apa>KeHHbix oco6efi jxojm 
neHTaeHOBbix khcjiot (b 2—2.5 pa3a), a bto b cboio oqepe^b mo>kct npHBecTH 
K OCJiadjieHHIO >KH3HeCnOCC>6HOCTH JIHMHHOK H £a> Ke K THfieJIH. C JtpyrOH CTOpOHbl, 
y 3apa>KeHHbix jihhhhok cjienHefl no cpaBHeHHio c He3apa>KeHHbiMH yBejiHqeHO kojih- 
qecTBO HacbimeHHbix >KnpHbix khcjiot: najibMHTHHOBOH 16 : 0 (Ha 34—70 %), ojien- 
hoboh 18:0 (Ha 15.8—29%) h CTeapHHOBOH 18:0 (Ha 60—98.1 %), KOTopbie 


T a 6 ji h u a 2 

Co£ep>KaHHe >KHpHbix khcjiot y jihmhhok cjienHen, 3apa>KeHHbix h He 3apa>KeHHbix MepMHTH/iaMH 
Paramermis tabanivora (b % k o6meii cyMMe >KHpHbix khcjiot) 


Content of fat acids in horse-fly larvae, which are infected or not infected with 
Paramermis tabanivora (in % to total sum of fat acids) 


>KHpHbie KHCJIOTbl 

OOmne JinnH^bi 

OoCtjDOJIHnHJlbl 

T pnauHjirjiHuepHHbi 

He3apa>KeH- 
Hbie JIHMHHKH 

3apa>KeHHbie 

He3apa>KeH- 
Hbie JIHMHHKH 

3apa>KeHHbie 

He3apa>KeH- 
Hbie JIHMHHKH 

3apa>KeHHbie 

16 : 0 

14.4+0.7 

19.3+0.1 

9.4+0.2 

14.1+0.3 

13.1+0.5 

22.7+1 

16 : 1 

15.3+0.1 

7.5+0.3 

5.6+0.2 

6+0.3 

16+0.4 

6.7+0.4 

18 : 0 

5.4+0.7 

10.7+0.1 

6.8+0.4 

6.9+0.4 

3+0.1 

4.7+0.2 

18 : 1 

20+1 

25.8+0.3 

16.8+0.5 

17+0.7 

16.4+0.9 

19.1+0.8 

18 : 2 

17.3+1.7 

17.4+0.2 

22.3+0.5 

20.7+1 

20.2+1.2 

16.6+0.9 

18 : 3n3 

5.2+0.1 

2+0 

3.9+0.4 

3.7+0.3 

10.2+0.4 

1.4 + 0.1 

20:3n6' 

0.8+0.1 

3.1 +0.4 

4.7+0.3 

11.6+0.4 

1.2+0.1 

10+0.7 

20 : 4 n6 

4.6+0.3 

2.8+0.3 

7.7+0.4 

3.9+0 

3.4 + 0.1 

2.5+0.3 

20 : 5 n3 

6+0.1 

3.1 +0.1 

13.4+0.5 

4.9+0.2 

4.8+0.2 

2.2+0.2 

Apyrne * 

B tom MHCJie: 

11 

8.3 

9.4 

11.2 

11.7 

14.1 

HacbimeHHbie 

24.9 

33.4 

18.1 

24.2 

20.4 

34.9 

MOHOeHOBbie 

40.6 

36.8 

25.6 

25.8 

36.6 

27.7 

nojineHOBbie 

34.5 

29.8 

58.3 

50 

43 

37.4 


npHMCHaHHe. * MHHOpHbie KOMnOHeHTbl >KHpHbIX KHCJIOT JIHMHHOK CJienHeH COAep>KaT: 12 : 0, 

13 : 1, 14 : 1, 14 : 0, 15 : 0, 15 : 1, 17:0, 18 : 3 n6, 20 : 0, 20 : 1, 20 : 2 n9, 20 : 4 n3. 
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CHHTe3HpyiOTCH b opraHH3Me. Ha6jnoAaeMoe HaMH noBbiuieHne ypoBHH sthx khcaot 
y 3apa>KeHHbix oco6en, BepoHTHO, mo>kho od'bHCHHTb ycnjieHHbiM CHHTe30M hx aah 
KOM neHcauHH ncxrepb AnnHAHoro MaTepnajia, b hbcthocth 3anacHbix ahhhaob. 

Oahbko cjieAyeT HMeTb b BHAy, hto noxa coBepuieHHO tohho mo>kho KOHCTa- 
THpOBaTb AHHIb CaM ({)aKT H3MeHeHHH COOTHOUieHHH >KHpHbIX KHCJIOT B pa3AHHHbIX 
jinnHAHbix (})paKUHHx, TaK KaK MoryT 6 biTb h Apyrne o 6 T>HCHeHHH HadAiOAaeMoro 
(})aKTa—H 3 MeHeHHH OTHOCHTejibHoro (a He a 6 coAK)THoro) coAep>KaHHH >KHpHbix 
khcjiot. B qacTHOCTH, jiio 6 oe yMeHbmeHHe aoah toh hjih hhoh >khphoh KHCJiOTbi 
AOA>kho BecTH k cooTBeTCTByiomeMy (pacneTHOMy) yBejinqeHHio aoah Apyrnx 
>KHpHbix khcjiot. HanpHMep, ecJiH coAep>KaHHe 20 : 3 khcjioth no KaKOH-TO o6t>ck- 
THBHOH npHHHHe yBejIHHHBajIOCb B 1.5 pa3a, TO OTHOCHTeJIbHan AOAH JII 060 H ApyrOH 
khcjiot bi AOJi>KHa yMeHbiuaTbCH npH6jiH3HTejibHO b 0.25 pa3a, hto Mbi He HaOjiio^aeM 

H HTO TOBOpHT O 60 Jiee CAO>KHOH 3aBHCHMOCTH COCTaBa >KHpHbIX KHCJIOT, qeM npOCTOe 
H3MeHeHHe KOHueHTpaunn TOJibKO oahoh H3 hhx. yMeHbmeHHe OTHOCHTejibHoro 
cojiep>KaHHH HeKOTopbix nojineHOBbix khcjiot (KaK He3aMeHHMbix— 18:2, 18:3 
h 20:4, TaK h 3aMeHHMbix — 20:5) motjio 6 biTb Bbi3BaHO ycnjieHHeM >khpho- 

KHCJIOTHOTO OKHCJieHHH nOJIHeHOBbIX KHCJIOT, HTO ocoOeHHo Macro OTMenaeTCH npn 
mhothx 3 a 6 ojieBaHHHx h CTpeccax (bo3mo>kho, h npn rejibMHHT03ax). Xoth hchcho, 
noneMy npn stom yBejiHHHBaeTcn aoah 20 : 3 KHCJiOTbi. HHane roBopn, aah Bbi- 
hchchhh caMoro MexaHH 3 Ma HaOjiio^aeMbix npoueccoB TpeOyeTcn AonojiHHTejibHan 
h TOHKan padoTa. 

TaKHM o6pa30M, nojiyneHHbie pe3yjibTaTbi roBopnT o tom, mto napa3HTHpoBa- 
Hne MepMHTHA b Tejie jihhhhok CAenHen Bbi3biBaeT nepecTpoHKy ahhhahoto odMeHa. 
IIoa bahhhhcm napa3HTa y CAenHen HadAiOAaeTCH ah3hc 6noMeM6paH (o neM 
CBHAOTeAbCTByeT yBejinneHHe coAep>KaHHH AH30c})oc4)aTHAHAxoAHHa), 3aMeTHoe 
H3MeHeHHe COOTHOHICHHH He3aMeHHMbIX >KHpHbIX KHCAOT, a TaK>Ke pe3KOe yMeHb- 
ineHHe aOcojnoTHoro C0Aep>KaHHH 3anacHbix ahhhaob. 
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THE INFLUENCE OF THE MERMETID PARAMERMIS TABANIVORA 
ON THE LIPID STATE OF HORSE-FLY LARVAE 

S. D. Guryanova, V. V. Sorokina, V. S. Sidorov 
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SUMMARY 

The lipid state of horse-fly larvae was studied by means of thinlayer and gas-liquid chromato¬ 
graphies. The significant decrease of lipid content took place in larvae of horse-flies infected with 
mermetids. The decrease of lipid contents in the body of infected larvae was put into effect mainly 
by the decrease of stock lipids (triacylglycerines) and in lesser degree by structure lipids (phospho¬ 
lipids). Changes in the ratio of some phospholipid fractions have been observed. A lower content 
of the phosphotidilcholine and lower content of the lysophosphatidilcoline were observed in infected 
larvae of horse-flies. Also, there are differences in a fat-acid content. In the infected larvae the 
relative content of indispensable fat acids (namely arachidone, linole and linolene acids) is decreased, 
and the content of the saturated fat acids (palmetine, oleine and stearine acids) is increased. 
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